ZOOLOGY: COHEN ET AL.
A growth-stimulating effect of mouse sarcomas 37 and 180 on the sensory and sympathetic ganglia of chick embryos has been reported. ' The response of the ganglia to the transplantation of the tumor into 3-to 4-day chick embryos is characterized by a numerical hyperplasia, a cellular hypertrophy, acceleration of differentiation of the ganglia, and an atypical distribution of nerve fibers. The transplantation of the tumor onto the allantoic membrane2 gave evidence for the humoral nature of the agent.
Explantation of the tumor in vitro in close proximity to sensory or sympathetic ganglia resulted in an exceptional outgrowth of nerve fibers. 3 The parallelism between the tumor effects in vivo and in vitro suggested that we are dealing in both instances with the same agent.
We have now found that cell-free homogenates of the tumors can duplicate in tissue culture the effect of the actively growing tumor. For the assay procedure, hangingdrop preparations were made containing 1/3 plasma (rooster), 1/3 chick extract (5 per cent extract of 10-day chick embryos), and '/3 of the material to be tested. Saline was used in the controls. Each culture contained a sympathetic ganglion isolated from a 10-day chick embryo. The cultures were observed after 18 hours of incubation at 37°C., and the growth of the fibers was semiquantitatively recorded from 1+ to 4+ (P1. I, Figs. 1-4) . The assay was sensitive to twofold changes in concentration of the active material; smaller changes were not detectable by gross observation of the ganglia.
Preliminary experiments had shown that extracts of sarcomas 37 and 180, which had been grown in the mouse, were almost completely inactive in stimulating the growth of nerve fibers, as were extracts of mouse liver and muscle. However, after passage of the sarcomas through the chick embryo, extracts were invariably effective. The tumor was then routinely obtained by transplantation into the body wall of the 3-day chick embryo. The tumors were allowed to grow for 5-7 days before they were harvested.
The intracellular localization of the growth-promoting material was then investigated. Ten per cent homogenates of the tumor were prepared in isotonic sucrose (0.25 M, pH 7.4), according to the method of Schneider.4 The procedure for the isolation of nuclear, mitochondrial, microsomal, and supernatant fractions by differential centrifugation was followed, with two modifications. The nuclear and mitochondrial fractions were washed four times with isotonic sucrose, and the microsomal fraction was isolated by centrifugation at 100,000 X g. Each fraction was then made up to the original volume of the homogenate and dialyzed against saline before assaying for its activity. The results are shown in Table 1 . Practically all The clear reddish pellet of microsomal material may be dispersed in distilled. water and the activity completely sedimented by centrifugation at 100,000 X g for 1 hour. However, in slightly alkaline solutions (pH 9-10) some of the activity remained in the supernatant fluid after centrifugation. At pH 5.6 all the activity in the microsome fraction was precipitated; the precipitate could be redispersed at pH 7.4.
The suspension of microsomes in distilled water could be further fractionated by the addition of streptomycin, which precipitates highly polymerized nucleic acids and nucleoproteins.5 Streptomycin sulfate (from stock 0.2 M solution, pH 7.2) was added to a final concentration of 0.02 M. The mixture was allowed to stand for two hours in the cold and then centrifuged for 5 minutes at 8,500 X g. The clear reddish supernatant (containing home-proteins) showed no absorption peak at 260 mu and no nerve growth-promoting activity. The precipitated streptomycin-nucleoprotein complex was dispersed in a solution containing 0.2 M sodium bicarbonate and 0.2 M sodium chloride. The streptomycin was then removed by dialysis for 24 hours against 0.2 M sodium bicarbonate and, finally, 24 hours against distilled water. This fraction, containing all the microsomal nucleic acid, possessed practically all the activity of the whole homogenate. The ratio of the absorption peak at 260 m1u to that at 280 mAu was 1.61. One volume of chloroform was added to 10 volumes of the nucleoprotein solution (in distilled water). After gentle mixing by inversion for 10 minutes, the resulting milky suspension was centrifuged at 8500 X g for 5 minutes, and the clear, somewhat opalescent, supernatant fluid was found to contain from 50 to 100 per cent of the original activity. The solution showed a typical nucleoprotein absorption curve, with a peak at 260 mMA and a 260 to 280 m~z absorption ratio of 1.78. The active material was heat-labile; the activity was completely destroyed by heating for 5 minutes at 800 C. The material was nondialyzable. When adjusted to pH 9-10, the activity no longer was sedimented in the ultracentrifuge (1 hour at 100,000 X g). This soluble active material could again be precipitated with streptomycin. Our purest preparation contained approximately 3 per cent of the dry weight of the original tumor. It was found to contain 66 per cent protein (as determined by the procedure of Lowry et al.,6 using bovine albumin as a standard), 26 per cent ribosenucleic acid (determined by the oricinol procedure,7 using adenosine as a standard) and less than 0.3 per cent desoxyribosenucleic acid (determined by the diphenylamine reaction,7 using desoxyribose as a standard). Clocks, processes measuring absolute time, occur in living organisms. Recently they have attracted interest, especially following the demonstration by Kramer' and Pardi and Papi2 of the celestial navigation performed by birds and amphipods. The present paper is concerned with the clock system controlling the time at which Drosophila adults emerge from puparia. The timing of this event has attracted several earlier workers, especially Kalmus3 4 and Bunning.6 Kalmus' account of the temperature relations of the Drosophila clock, which is not confirmed here, formed an essential foundation for the present study and led to its being undertaken.
The temperature relations of organic clocks are of obvious interest. If a clock is to provide information involved in controlling important functions, then clearly it must be reasonably reliable. Attention is then focused on how reliable timing can be effected by poikilotherms, like gammarids and flies, in natural environments that are characterized by violent daily temperature variations. A temperaturedependent clock will guarantee only mistiming. Unlikely as it may seem on physical grounds, the biological prerequisite of temperature independence has been achieved by poikilotherms. This was shown more than twenty years ago, in a classical study of the bee's "time-sense," by Wahl.7 Much more recently, Brown8 has demonstrated temperature independence in the clocks controlling daily and tidal periodicities in Uca and Venus.
